
21F-PHYSICS1C-1 Midterm Examination

TOTAL POINTS

42 / 42

QUESTION 1

1 Inductors in circuits 14 / 14

   - 2 pts Part a. Self-inductance Incorrect, but

expression relating the current to potential difference

correct.

   - 2 pts Part a. Self-inductance Correct, but

expression relating the current to potential difference

incorrect.

   - 1 pts Part b. Current after long time incorrect, $$I_1

= \frac{\epsilon}{R_1}$$ and $$I_2 =

\frac{\epsilon}{R_2}$$

   - 1 pts Part b. Current at t=0 incorrect, $$I_1 =

\frac{\epsilon}{R_1}$$ and $$I_2 = 0$$

   - 1 pts Part b. Differential equation for $$I_{2}(t) =

\frac{\epsilon}{R_2}(1-e^{-R_{2}t/L})$$ incorrect

   - 1 pts Part b. I v.s. t graph incorrect, please refer to

midterm solutions on CCLE

   - 4 pts Part c. Drawing of the phasor diagram is

incorrect, $$V_L$$ is ahead of the current by 90

degree while $$V_R$$ is in phase with current, thus

$$V_2$$ phasor will have some phase angle with the

current as well

   - 2 pts Part c. The drawing of the phasor diagram is

incorrect but demonstrated some understanding.

$$V_L$$ is ahead of the current by 90 degree while

$$V_R$$ is in phase with current, thus $$V_s$$

phasor will have some phase angle with the current

as well

   - 0.5 pts Part c. Incorrect phase angle for $$I_2$$,

$$\phi=\tan^{-1}(\frac{\omega L}{R_2})$$

   - 0.5 pts Part c. Incorrect $$I_2$$ amplitude, need

to express it in terms of the parameters given in he

problem. $$I_2 = \frac{V_s}{\sqrt{R_2^2 + (\omega

L)^2}}$$

   - 0.5 pts Part c. Incorrect $$I_1$$ amplitude, $$I_1 =

\frac{\epsilon}{R_1}$$

   - 0.5 pts Part c. Incorrect phase angle for $$I_1$$,

$$\phi=\tan^{-1}(\frac{\omega L}{R_2})$$ relative to

$$I_2$$

✓ - 0 pts Question 1 All correct

   - 0.5 pts Part b. $$I_2$$ at t = 0, incorrect. $$I_2 =

0$$ at t = 0

   - 4 pts Part a. Incorrect

QUESTION 2

2 Sources of magnetic fields, magnetic

forces 14 / 14

✓ + 2 pts a) Write the integral expression for

Ampere's law: $$\oint \vec{B}\cdot d\vec{\ell} =

\mu_0 I_{enc}$$

✓ + 2 pts a) Use the integral expression to find an

expression for the magnetic field: $$B(r) =

\frac{\mu_0 I_{enc}}{2\pi r}$$

✓ + 4 pts b) Write an expression for the force per unit

length $$f_B = IB$$

✓ + 2 pts b) Use the expression for $$B$$ from (a) to

find $$f_B$$ and simplify: $$f_B = \frac{\mu_0

I^2}{4\pi d}$$

✓ + 1 pts c) Correctly draw the gravitational force

(downward)

✓ + 1 pts c) Correctly draw the magnetic force

direction (away from the other wire)

✓ + 1 pts d) Identify that the tension balances the

sum of the gravitational and magnetic forces:

$$\vec{T} = \vec{f_G}+\vec{f_B}$$

✓ + 1 pts d) Use the geometry of the system to relate

the angle $$\theta$$ to the forces: $$\tan\theta =

\frac{f_B}{f_G}$$

QUESTION 3

3 Faraday's Law 14 / 14



✓ + 2 pts 3(a) Correct. Ans: $$\epsilon= \frac{ -d

\phi_B}{dt}$$ , $$\epsilon=$$ induced emf,

$$\phi_B=$$ mag flux integrated over the surface

bounded by the loop used to determine

$$\epsilon$$

   + 1 pts 3(a) partially correct/ no explanation of terms

   + 0 pts 3(a) incorrect

✓ + 4 pts 3(b) correct. Ans: $$-\frac{B\pi r^2}{2}$$

   + 3 pts 3b) Correct approach but calculation errors

   + 2 pts 3(b) Flux in initial or final state correctly

calculated but not both

   + 1 pts 3(b) Correct flux definition but incorrect

answer

   + 0 pts 3(b) incorrect

✓ + 4 pts 3(c) Correct. Angular Frequency=

$$\omega$$, Frequency=

$$\frac{\omega}{2\pi}$$amplitude=$$\frac{B\pi

r^2\omega}{2}$$

   + 3 pts 3(c) Correct method but incomplete/

calculation errors

   + 2 pts 3(c) Frequency or amplitude correct but not

both

   + 1 pts 3c Partially relevant approach

   + 0 pts 3(c) Incorrect

✓ + 4 pts 3(d) correct. Ans: $$\frac{(\pi r^2 \omega

B)^2}{8R}$$

   + 3 pts 3(d) Correct method but calculation errors

   + 1 pts 3(d) Partially relevant approach

   + 0 pts 3(d) incorrect
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2 Sources of magnetic fields, magnetic forces 14 / 14

✓ + 2 pts a) Write the integral expression for Ampere's law: $$\oint \vec{B}\cdot d\vec{\ell} = \mu_0 I_{enc}$$

✓ + 2 pts a) Use the integral expression to find an expression for the magnetic field: $$B(r) = \frac{\mu_0

I_{enc}}{2\pi r}$$

✓ + 4 pts b) Write an expression for the force per unit length $$f_B = IB$$

✓ + 2 pts b) Use the expression for $$B$$ from (a) to find $$f_B$$ and simplify: $$f_B = \frac{\mu_0 I^2}{4\pi
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✓ + 1 pts c) Correctly draw the gravitational force (downward)

✓ + 1 pts c) Correctly draw the magnetic force direction (away from the other wire)

✓ + 1 pts d) Identify that the tension balances the sum of the gravitational and magnetic forces: $$\vec{T} =
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3 Faraday's Law 14 / 14

✓ + 2 pts 3(a) Correct. Ans: $$\epsilon= \frac{ -d \phi_B}{dt}$$ , $$\epsilon=$$ induced emf, $$\phi_B=$$ mag

flux integrated over the surface bounded by the loop used to determine $$\epsilon$$

   + 1 pts 3(a) partially correct/ no explanation of terms

   + 0 pts 3(a) incorrect

✓ + 4 pts 3(b) correct. Ans: $$-\frac{B\pi r^2}{2}$$

   + 3 pts 3b) Correct approach but calculation errors

   + 2 pts 3(b) Flux in initial or final state correctly calculated but not both

   + 1 pts 3(b) Correct flux definition but incorrect answer

   + 0 pts 3(b) incorrect

✓ + 4 pts 3(c) Correct. Angular Frequency= $$\omega$$, Frequency=

$$\frac{\omega}{2\pi}$$amplitude=$$\frac{B\pi r^2\omega}{2}$$

   + 3 pts 3(c) Correct method but incomplete/ calculation errors

   + 2 pts 3(c) Frequency or amplitude correct but not both

   + 1 pts 3c Partially relevant approach

   + 0 pts 3(c) Incorrect

✓ + 4 pts 3(d) correct. Ans: $$\frac{(\pi r^2 \omega B)^2}{8R}$$

   + 3 pts 3(d) Correct method but calculation errors

   + 1 pts 3(d) Partially relevant approach

   + 0 pts 3(d) incorrect
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